WO 00/09712 



PCT/JP99/02347 



TbtkCC&f&mmnVFm lz £ -z> £ tl Z> Z\ L \Z.ts. r> tz. (Yang& «fc tfHo f 

fman, 1984) . fiEoT, X^W^fiScte. ACC^fiSc»*i3«fctJCACC^^'>^— tf ^ 

Ifl/>^i:^^TWl5^tayD-f^tX7- (Arabidopsis) ^M^*^ 
fflUfcitfe^WTXa — ^^bt#€>tlXli^) (Ecker. 1995 ; Bleecker&cfc^Sch 
aller. 1996 ; Chang. 1996) « ^< * ^X^WX^U ^^Ste^SiS 

fl8^W3E'fbtwS"^<- §tS -5 l/i < wfife?- (0fl*-fc£. ETR1 . CTRU 

eini-3. ^^^eili~3) #i3J5£«*n-c^*. £rFK3a§rr<s«fc 5 cin<=><7> 
)ifimmzn-z^z> mi ; --t\ ers«, r^tr hx^xoetritJn^d^t 

ETRl (ethylene resistant l) <D 4 ~D <D%zmtt±L~&fc = ?- (etr-l~etr-4) 
T, X^W>*!®Ste ^UTif^^3t^^bT^-e$)^o ET 

(Change, 1993) „ ETRl Sr^T^ h 7 >^ >*x — v X^U 

tbX<DETRKDlSfg^^ l, St" ^> (Schaller*3.fca<Bleeclei\ 1995) . 

eiT\ : g.Mfc£tel$M&ttZ, CTRl (constitutive triple response 1) jtfcTM 
icistts^aii. S#WfcX^U>JS£3r£aJI#, CTR-i^x^w>>-y^-;i/^ 

5 -ebTRaf^-— tfirtBEHSfe&Wr** >A^«£:n- Ht4 (Kleberg, 1993 
) . fkifi, CTRl«ETRli:ieSEW^fflS^T4^i:*^ai$nTVi4 (Clarke 

2 



WO 00/09712 



PCT/JP99/02347 



1998) . meo^iiao. ifw>it^^^t^w> s&u^u-ew 
wtca^&b. uzmzm&te. ctri£^lx^>/^H£'J >gMfcrr£- 
trao«J$n, &£zszm\ztt?z^u>&ei\z&Qtofflfimifcisnz t 

Chao<=> (Chaob, 1997) CioTi'D--/^Snt- f& 3 W»fc^X£>*EI 
N3 (ethylene insensitive 3) te. ETR1 itfCTRlCfcf {sTmte¥WZ±<<UZ& 
0, m^Ift^l^OlfcT^CIfSt^o errltl^filtw, ein3^JHfcte, 
b 'J ^^CioT^SniX^l/^SC^^twaie^* (loss-of-func 
tion) &SM&7frt (Romanb. 1995 ; Chao<=>. 1997) . EIN3tZio T3- H $ 

*T & & ^ 't± £ ^ £ & Z £ & 7js £ n X 1 1 a . 

ChaoSteifc. EIN3M^#J (EIL1-EIL3) £3- F-r*cDNA£*«tUfc. El 
L (E IN- like) «. EIN3^N^»JJ¥^^^-S^|s]'t4&Wb. ^- UT dtl £ <7)c 
DNA (T^^^> EIL1&£^EIL2) <Bfg^ElN3<h^«Cein3£S£teraM#S. 
fiEoX, EILthEIN 3 S^KttHlgttKMli-* «k 5 X&£ (Chao^, 1997) . 

EIN3*3cfctfEILlW:, ->a-f ^ tXt©7'a h h KZ-fc^XGUSUtf-^-i 

<&K^ w^:»£bxfBS£ii:£:»^ <h?i£*>mi,zm&\sfco z.<Dz\^t. 

Cine»C0^ W?^H* s K^HT"X?**"Ttl14«:^-r2) (Chao<5>> 1997) * 

^tc»«*d^fcn«>. x.^u>i/y±)Vfcm&£<D£?i,zm*<Dm^zftm~t 

Z>(Dfr&mM-? Z>tt\Z\%. EIN3&£I*'EILGD$ 6^5ftt^tM5i:Sn«>. 

^v^x^e>^ (ja) iPi^tc, mmtfimm{&&&tii£v>* hu^^^-ftcmz 
fe^<a«ma<ss«sns. x h uxfs^a^T^^iibx, cpr) 
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PRitfc^wcfcD =i— H^ti5^>/^S (PR37>/^«) te. m*<WiM%k%& 

^«ie»m:*5 0. fii^jcD^im^iS^icM-r^±M'f#is*rL'i4 (sar) tc&^-r* 
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-ran tic**- :«sw©«i<D@«jtt. x^i^>»an±ae™«3«gi«:#j«-r 

loroMftl^^T, ±aaolte^H^«> J^T© (a) SfclS (b) T 

(b) TS/KK^J (a) IC43V>T. 1 f:fcte*-nJ£A_te>7a 

±IB^^HT«, i^TW (c) ^fctt (d) Tffc 

(d) 75/mg^J (o sc&^t, i*fcBWU<D75y»^*. 
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*fgf?m*. ^T<^ (i) £fcte (ii) <£>DNA*> X5=-U>m« 
(L) IB^J*WS2^J#^ 1 K33«a>&£B2?«J«:*rrSDNA ; 

(ii) (i) ^^T^DNAiXhU>v^>h^^T-r/N<^'J^X 



20 Bl®OfH#^:SiW 

it^n&Ts. /fiME?u£. teil cdna^^i^^fk^t^-To h^». 
ww y u— x>^tzi om^isn^7cco^ d— >o 5 ■ 

BI3tt, TEIL, E1N3, *5.fctfEILl# U H WW 05 7 5 / »ge^JOJ±K«r 
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^-TBI-l?**. TEIL. EIN3. #XZfE\U<D± 

B4H TEIL<DDNAtt^««<0*«T*^-ria*5J:W*"C**- H4Att, T 

(AN1-AN4) , *fc«C*J*^»^W^K (AC1-AC3) *,fctf5§£* 
OTEIL (WT) £Trx t^^T^bt. H4B«, T 

Eiix^mtezm^rzm^m&mm^ybTv^ (emsa) <ott*«r*-r. 

>+hX?^'&Sa^i ; &^ random binding site select ion*£^=k 0 tfe^Ufc:. Trx-TEl 
K«fc0tt«iU ^LTtslilXUfcDNA^. ^©@©a«<Z)fc«>CPCRK«fcOii«bfc. 
fc87«OTEILtt-&«Mfl:t*r. 9>yACaRl.fc39ffl©fiaWOTEIL*S^*Wtt 

20 7iV3~o 

B6AB. *«,wv^*fnttswrsobsi<DKW. fc&tfK:*©**fi*n?a 

Sobs2*i:tfobs«l~50E*J*7K-r. TEIL^n>-fe>^X@S^J^^-ro 
25 3£R ^ij = f 5! i7l„^HyD-yfeffl^S*a*»*»flE->7h7y't-r (EMSA 
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site. ^m^PRUO^p^-^ — t-^^^^S 5 ^**" 

Mm<o9K3o>n <u->i) ^e»w»bfc*«iai4ii (3«) !!pgilfc 

4=it:-<OobslK5«l&^trDNAya-yti:'bCJS^bfc. «V>T, 25«*JMi 

SlJ4o^m25^^M^> obsl©=*»*U=f**W*^F (lx->3:fc£tf 
4) , 0 bsa2Oii*«*Ui*;**U*^ <U->5*J:tf6) , ^tfobsntfO 

^-T * *£iaDN A <h b T ^ in b /c . 

^T©«e*^i". ^RNA (20Mg) £D-Fb. TElL<DC****fc«£T*cD 
NAWM- (pGAD-TEIL^n->*DraIfeJ:^BainHI-C«I«U-Ct#5nsW^) 

- ?* t. b xM« fcfctt b . * u - > orna*s* *T o y ; □ - h s nx 

V^^iiS. iWA^OiH (EtBr) C<t«9«ESgbfc- 

CaMV 35S RNA minimal - fcGUSJtfirF t <D»*JH5W«&fc 0 * 43 

ti-^obsl (obsl-GUS) £fcte4=i£-<Bobsm2(obsin2-GUS)£^fc% 

(35S-TEIL) tt, CaMV35S:/D^-*-<BMWTK:TElLcDNA*«- 
A,fc\ 3>hO-JH7x^- (35S-NPTII) «. TEIL cDNACDf^^ 0 tCNPTI I 
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^^-^XiH (35S-NPTII) t&CS^ft^A) > iZfctel'tf—* — '??**. 
Ftl7xi7^-7775H (35S-TEIL) (1U*7A) XU^bn^b 

glOB. TEIL£»J£;^£ 3<®^CDJT0H^^A*nW (35S-TEIL-2. 
35S-TEIL-10*5«fc^35S-TEIL-143S«6) IC*3^T. TEILit^F (teil) <Dfm&& 
U^S'ftPRit^ (PR-543cklXPR-2) W^^fg'tt^^nTl/^-t^^-r, 7 

^JiS?Et^A'n©i{|Oi (SNN) ii^iS^ltfelB^ (SNN-wound) 
% ^ ^SST -5> 7c «6 CD ft ^ (D J^flg 

«SSttfeI»CSIa»tt"C*SCl<h. *3J:tf (2) ge^J^m^^DNA^fg'l*^^ 

(i) ^^B^ofi^s^iDctu^^sTS:^— F-r&jtfe^- 

uymm&mfcT-izm-rzMfcj't uta, ^ttPRfcfc^fcifa^f en*. 
5 rssttii^^sw (pr) itteT-ffj 

xte£<Dmm*hU7.Tizm2nfrm& iztsisnt 2 n * }£$c ^ mfe^fr <=>&*- 
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- H-ra«ttPR-ia^- i-wr-***- H«aufcttPR-23tfc 

? GLA, GLB, *j:tfgiil> . HT*«* 

ttPR-3»e^ CHN48, CHN50, CH5B, WTHCHTB) , *7XY=W 

7 . DHt _ tw>tt ^- (pi) sD-H-raaatttPR-eae^ nt 

PR0TIMH3J:tfSTP12G) ^if«btl^ (1*1*^ Lc vanLoonb. 1994S*» 
) . 

*»WtZ*5^-C*BISnSG^H^tt. = 3 >-tr>thXSS^A(T/c)G(A/T)A(C/T) 

(a) E5iJ«<?DE^J#^2©82&©Glu^e.302^OArg^-t?<7)7a>'K, 
fia^*^2©482(aoVal^66l5te©Tyr*T?OT5>'»«:^trTS>'KE5«JS:* 
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*/ttt82ffi<DGLu*^412tt©Ser. ±D»*U<«. 1 tt©Met»6412ttOSer* 
(b) TaySWBW (a) K*^T, lttttm±075/K^ 

^fe^S^f ((aXD^Hf*) : 

alters? 1 ((c) (D^^m o 

<«, (c) 
20 h (1982) £#88. 
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mW)m>>yb7v^ (emsa) ^^tiao^sn^. m\-*>MK 

□ >-fe >-^XS5^JA (T/c) G (A/T) A (C/T) CTIC** LT^lW^^'tt^^t £ 37 
fS^fe*. *5B^©ttffl^*n*. 3>-tl>^X@B^A(T/c)G(A/T)A(C/T)CT 

i*Brr* gMroS^^W^fc^^S^y-f oft* 

Maniatisb (1989) 

AIM U tzAfc^ fc ffl * - 

Sa^OE^JS^ 1 ^snSJfiSE^J&WTSDNAj^&tefciSfe^. 
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« A-f y 'J XT£> #1«WfcE?U \Z W ^ U ^< X b ft t/ 3: ^ 5 - 
7«h l J>yx>h^Mm S8s#lCJ3*DT&9, mx\*. Maniatis«=> ( 
1989) *H3if i:^^T#t:S0^tl*X h U >yx > h^fr 

XSSC (75mM^x>fig = ^- h U 750mM^{fc;^ h U OA) , 1*SDS» lXDenhar 

dtfSE (0.2XBSA, 0. 2*3#»J f-Jl/tP 'J H>, 0. 2%Ficol 1 400) } 65X:T' 
lSO+a^-v'a^. 0. 2XSSC-0. l%SDS?g?i5T65 0 C, 30~605*#fc^£?T 

^fgsm'&^T, TEIL (Tobacco EIN3-like)T?&*. 

cDNAE^IJ (@2^1#^ 1 ) ^02 C5kT= 
(2) TEIL*>/^K<&»ifrfe«ktf*t& 
^SSWaHE^H^-e**. TEIL^ W^»C7 5 / SSSfi^Jtt, EIN3& cfcO^EILl 
TS y^g2JiJO5SS80~300tZ^7t^T= / 5fc$8fl!l¥#<0«l*d:, 9 2X eOE^J 1*1 — 
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— ft^WlCteGeneWorks software Intel 1 iGenet ics, Inc. (Smith & Wat 
eTman<Djjmz&-3<) IZ&^xmm 2 n?.^frTT^$ ft* CD £r<^ . Jt 
SB<0®«ttSfc. EIN3*D=fcr/EIL^ >/^H7 r = >J - CEIL1 — 3) [BIT. 60-89 

SftT*3tK ^UT[W]-(Dirc«MM(DDNASa^J^^i-^o TEIL £E IN343ck £/E 

io \i\~z£<Dr$\z&^nz>. Lmfe£nz>mmztetfz>7ih<s* 

i^ia. EIN3ifcttEILl~3lI«fc9fg»;*ft5DNAB2W. TE I UC «fc 0 SBSB S ft 

IN3l"*f LTTEIL.J: 0 fe{£^3SiKttS^"rEIL2T?*oT i b, EIN3*3«fctfEILl £.m 
«K:ein32^£*B*f&T€r* (Chao?>, 1997) £ e>3&#S ft*. 
15 DNA*g'&Ofe8&lC!^Stit^$ft4TEIL<Z57'a /aSB3^I«, ^©DNAfe'&^E^- 

fiS^itJCstf^^^^OCch^ffiiJ^ft* (EI 2) . dcD^rtfte, The Predict 
Protein server {http://dodo.cpmc. Columbia. edu/predictprotein/(Rost & San 
ger<D?jmzM-3<) } i/^TfT^ fco Chao 6 KJ; T*£fi£ ft* «fc 5 Kl, £ 
20 <OBRJ£#j&W:» E IN3:fe£ tfEILl~3l;i U DNAi!g'&fc:|IB-§--*"*> <h <fc t>t3, 

fzH€-%-U#*. $£^H : FGT-l*5<fctfGT-2fci, 2 OW^H Jl/— «£ o Tft-tf b ft 
£3 O (Da Ml (£ftte. S^t^lC^T^*) 7&*6fc£HSBRifiEDNAJI£'& H 
/^y^Wt^Ci^tp^^Tl^ (Dehesh6, 1 992 : Gi lmar t in t> . 1992) 0 

/i02^C^7X^-^, TEILON^^lw^TJlflBSftS (TEIL^T^^ 
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5S»54~67:fcJ;£5'90~96) . £ tl *> CD H * -f > Sr^tT««(Z5^#c«. 
'14(D^7 fc j:^m^^< co-e, a«S£43.fctf£;£tt H * < >&£#T^fcDNA^£- H j* 
-1* >&«J5Jc-r*«fc-5-C»S. TEIL^DNA^-g" H * < XD&WSBMfcftWLte. 

fcM^mMfe^<D^±t£fe&(Dfc&izt&m£znm%zLT°&z. c ^saw* «=> 

TEIL©S3S-fbUfcDNA3!g'&Sa^I«. A (T/C) G (A/T) A (C/T) S (^JfifiRJ 3 ) . 

(DT$5. %^PM5l3M^-T^!ii?L»3^^^H^T$.^, 0c t-1 £>zi >-fe >1f X 
iSS-^-iE^J (ATGCAAT) 43«ttjqpi t-1 <DH >iz >itX^-&@5^J (ATGNATAWWT ; ZL ZL~V 
NiMtrolS^, ^ckUTOAfeb < JiTCOU-rn^SST) (Herr&ck^Cleary. 

1995) ±gaotsaiB29y^^i±* ; fi-rs. ^nbowMj^^sTte. po 

-f>tt. -E-n^n, 4®<Di3«fcZ*3®<DalSRi£a>££:"5. POU DNA££-& F * <> 

20 aajisr^-rs^t^aB-rs^*-^**. 

TEtLte, EIN3{C*flg«JtCSM!UT«». EIN3<hCDgE^J[BJ— ttd*t3T^35*T»SElL 
2"C$^.> EIL1 iilWJ^tC, ein3^S£fBttn?#*. ^ot, EIN3C2*LT=fc 0 ffi 
^fSHBlteSr^rrSTEILfc**:. ein32£g*ffittT£*<h#*.5n5. 

EIN3£7tteEILl cDNA$:i§f<J^ig-r^->n-r 5?^X^<75^^.tt, X5PU»& 
25 §*53&<E>J£1£fl:CDjf«t£:;&:*. 'ISfSWte F U ^fSSISSt (Chao£, 19 
97) 0 HOCltte, TEIL^/^zz^o hT'^X K{z43^^e¥S^F<hLTilHg-r 
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£GAL4 DNA^-g" F>-r>£ OjK'&flcii LT»^S it Utf— — iHs^S: 

iSteffcLf^fco £Qi-7>xi&i4ffci;:«, / >^< £ &teilt 5 / ^SE^Jco^S48 

2~eis<DMi&&'&^£-zrLtz mmmi) . ^nen teil#, ga^^eufeDN 

cfc^T^^o tebs (TElL^gfHi) &zfn*:-*-<D±.mizmitel>fZl'T£—& — 
st^^te, < l*lHWCS't4{t:$n7 t cTEILSfc«^-CDPJl^>/N°^K;'ct 0 . 

IC, mj&i£^b#t£ti$n<i>rt i (Davis43«fctfHahlbrock, 1987) SfcraiBBJj&SgfBfl: 
lE^W^m^^cCO^W (O'Donnellb. 1996) £J:0, ffi^bSns. 

Hfe#t^J;5l:*a. Chaob (1997) EIN33? W^l© X 

WitfcT- (tebs^Witfc^) cox^ U >0§3Hi!fe7g«Ert:te, X5Pl/>Kcb 
n*TEIL<aDNA&^«tt<B^fcKft#T* t#^bn^>. 
(3) TEIL^>/N"^K<^^Wa^ 
ein33ES#K::J3^T. h U ^^ft>Sh7>X7x7- 

5:t^StlT^5 (Chaob. 1997) . etrl£S#*3«fctfetrl-l£#£3tft ; ? : 
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^££tU£(^ (Lawtonb, 1 994 ; Roman b , 1995) . SfcHc, tl'&^JfeX^ V > 

PR-3itfeT-^^^^#J) Sr^^T^ (Kieberb, 1993) . ~nb<D£DJ!.te. EIN3 

&£TEIL<7}^iftjtfc^fc£;^ ^14*e?&^-rSi:t«:^lft-rS. T. 
^S't4PR^e^P^^trx^l^>^«'i4itfKToyp^E-^-m^^\ TEIHCl*f 

-y-x m&mm a/c) g (a/d a (c/t) ct t g^^t- gs^j u ( 8 •% v 

KTSCHMSiHS-^CDX^l^SSaSW:, ynt- ^— ^«fw*3lt*-503— 358tC 
fcfc^f^^^gtt?) (Shinshib. 1995) 6 COpI^C^^T^ 
Bi"S 3:?C7)jt^CDtebs, feit^X^-U^m^HtSS^lCj^SdiSn* 2^QGCC 
tfu^X (AGCCGCC) *i#ST5. CHN50itf5^O*fJS-r [rI — Sfc 
«P]aoOJi^:(Dtebs. :fe=fcD£CC^>y ^X£f£?y-t£> (SI) . ^/^nyi-X^^- 
>7°n^—?—<DJi^U>!fo!g.<&MM'<3i, -248 — i08<z>WHft«T*/J^tt(;:*g 
^£*l£> (Raghothamab* 1993) . £ K>iS48 d & » 1 OCOtebsfecfcU: 2 O WGCC 
^^^X^ftT^o /lir'JPR2y°n^-^— (van deLochtb, 1990 

) <Z)-168~-108<O|y)G)XU ->^— JtS^liSl^l^^tt. 3 ocDif^GOtebs^ffi-T 
4. CO60bp««ttGCC#»yi7^*5«J:tXBa^J(T)TGAC(C)S'g'S 
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}i£©TQL£S^£(tebs) 



E55 (fil a > 



GCC **?;i c 



GLA ACGAATAA( -85) 

[JJicociana fcAbaeam) ATGTATTT (-396) 

ATGAAAGT (-495) 
ATGTAGAT (-563) 



013 

(AT. czLbacun) 



gnl 

(AT. pi umbng-i-nx foils. ) 



CHN48 

cmiso 

(J/, tn bncxnn) 



CH5B 



ris) 



ATGTAAAT ( -60R) 
ACGAATAA ( -97 ) 
ATGAAGTT ( -111R) 
ATGTACAA(-195R) 
ATGAATAG (-2 9 IK) 
ATGAATTT ( -426 ) 



ATGAAGCT { -6R) 
ATGAAATT( -96 ) 
ATGATCCT (-140 ) 
ATGGACAT(-273 ) 
ATGAAGTT ( -3 05 ) 

ATGTAACC(-415) 
ATGAAGCT (-487) 

ATGAAACT { -213 ) 
ATGTACTG ( — 610 ) 

ATGTAAAT £ -372R 1 
ATGAAGCC ( -619R) 
ATGAAGAT ( -639R) 
ATGAAATT { - 646 ) 



ATHCHXB C ATGAATGT ( -32R) 

iJLrabidapsis tZLallAM) ATGAAACT ( -2 42R) 

ACGTAGAT(-343R) 
ATGTATAC (-480R) 

NTPROTXNH 



STP12G 

< SolftRuzn tuiserosum) 



(Jtf. baiucua) 
{W. t&baeum) 



ATGAATTG ( -78 ) 
ATGTATAG ( -12 OR) 
ATGTACCT(-174 ) 
ATGAACCC ( -2 60R) 

ATGAATAA (-316 ) 
ATGAATAT (-631 ) 
ATGAATTA ( - 637R ) 
ATGAATGC ( - 619 ) 

ATGGATAT ( -67R) 
ACGGATAT ( -109R) 
ATGAATAT ( — 188R) 

ACGGAGCT<-138 ) 
ACGAATAT (-167 ) 
ATGAACAA(-216R) 



ATGAATTG ( -63 9R) 
ATGAATCA ( -913R) 
ATGAATTT (-111 4 ) 



ATGTACCGt- 709 ) 
ATGAATTG (- 7S3R) 
ATGAAAAT (- 77 6R) 
AXGAATCC (- 939 ) 
ATGTAAAT ( -117 9R) 
ACGTAAGT(-1274 ) 
ATGAATTT (-12 9 9 ) 

ATGAATTA { -4 57R) 
ATGAACTT ( -4 8 4R > 
ACGAATTT (-505 ) 
ATGTATGT ( -523 ) 
ATGGACTT(-544R) 

ATGTATTT ( -5 0 5R) 



ATGTAACC(-628) 
ATGAAGCT (—704) 

ATGAAGTT (-682 ) 
AT5TAACA ( -7 8 9R) 
ATGGATGT ( -8 17 ) 



ATGCAACT(-523 ) 
ATGTATAA ( -5 45R) 
ATGAATAT (-63 2R) 
ACGAACCC{-648 ) 

ATGGAATT (-381R) 
ATGGACCT(-445 ) 
ATGTACCT(-522 ) 
ACGTAATA ( -651 ) 

ATGAATGA(-762R) 
ATGAAAAT (-833 ) 
ATGAACAA ( —8 63R) 



>t*U PR2SE^ ATGAAGTT ( -13 6 ) 

(fetroselinun crisptm) 



ACGAATAT (-409) 
ATGTACTT (-521) 
ATGTACTT (-718) 

ATGTATAT ( -27 8 ) 
ATGTATGT (-2 82) 



ATGAACAT (—15 6R) 
ATGTATGT (-159 ) 



-109 
-1130 
-1162 



-121 
-1315 
-1347 



Spcriscn et al„ 1991 



Speasen et al-, 1991 



-239 C&stresaaa et al„ 1990 



-431 ShinshietaU 1990 
-476 

-644 ' van Buuien et al- 1992 
-693 

-152 Broglie et aU 19S9 



-640<* Samnn et aJU 1990 



-549* Balandin et aL, 1995 



soaa Kcil et aL, 1986 



-143 a Ragbotharaa etal^ 1993 
-163 



-186 Payne etal., 1989 



none van deLAcht et 1990 



R ti&ft faint. 

i»<o*©aaitt PRag^icfcHTftssnaR^iAGCCGCCofii. 

none it GCC box tfl&^ft&^c: 



GCC XvOJL* GCCGCC- 
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TGACXt/* > Mi. A-fe'JPRlSfr&y- (Despres^, 1995) . K ^ O 3 v-PRms 
jffc^ (Raventosb. 1995) . & «fctf5* * ^PR-lOait-IST (Rushtonb, 199 
6) OI'Jy^-j£:Stt{:^IT85Ci*^SnT^5. — TCACXb^. 
5 > Mi. X h I/XJfc^f±MfcT£ bTftl b>tl£PAL (phenylalanine amnion i a-ly a 

se) ifi-feT" 7 5. U — iSektMCL (4-coumarate : coenzymeA ligase) jIHctP^t" 
5 U-cD^n^— ^ — iz&tf^xU ->^— Jfc^l^jTO^Klti^&b&^o ccod 

^-Jfo^texl^ > h;fc«ktJ^^HT#g8#bT^£ ^tSrMeT*. /^-fe'JPR 

io 2«eT©xu xu is*—yiMiz£. o^^$nf#*x^>>{c 

li, fl^lCTEIL^^^r^^K^m^^^^T^ttPR-Z^^t/PR-SjtfHT 

^< oJ&X'ttPRSe^oya^-^-M^i, x^uv&aiftfgSlic&BtS 
nSGCCsHu/^X&^-tr (Ohme-Tagaki&cfct/Shinsni. 1990;Eyalb, 1993 ; Har 
tb, 1993) . GCCtf<y^XK:^T£^>A^1fT£>£. X^U^^'ttXb^ 
>hlfe&?>/V7n (EREBP) tt. X^U>B^#'f±it*'i±PR3te^<^# : S0*3^:li 
20 SBH^TSSCii^aiesnTViS (Ohme-Tagaki&cfc^Shinshk 1995) . ^1 
l3*5ViT^"TJ:"5lC, GCC^^^X^^-tr^tA.iico^^'ttPRyn^e— ^ — ^43 

3fc»£n*tj<B-mfc^d*. TEIUi. EREBP tliSLT, iKStePRSte^fg^ 

*awasM#4<h#Ae>ns. j&£f±PR3tfc^k:43tt*TEiug^gpte«:flfc 

25 t&-rz>£, GCCtf y ? *(DmmX£: (loss-of- function) H@HC*5tf£ffig? (Se 
ssab, 1995) £EH*K:. X^ b >f&&i£<D(,* < ^O^atitHS. TEIL#E 
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^ P > ttfc*M4igtt<f fc iwff L/ f# S t 5 njfigtt £ , PR- 1 a 7" D ^6- 9 - * p 

slO«^^«TlC«fc0«f|g-r«>*T«S^Ut#^:t^ : (1) TEILte* A*=3&te 
PR- 1 P ^ - 9 — <£>ps 1 mil \Z%£^-r Z> & >/\" 0 K £ U T*W tcm«S $ tlfc C t. 

; (2) ^^PRjtfeT-^. -y-u^vsiTSias^n*^. x5 L u>*3«t^ , j^;u 

3=fc«X^U>fccfctf>^:*^>KTCD*{!liI{;i«fcO. 1SfWWlCl^#$ ti5 £ 
^e>#§^^33^^i ; *5«fctf (3) TEIL(75psli;*fr5j^-&SSSHt«. WMTzfe 

*^BB^<OTEIL*«, X^]/>m^'t4^cofg'I4ft:^^-r^S2^J#MWDNA^-S- 
^>/^M£L.T*B1febf#*a:^5fclJltt, ^cD^D^T&SEINa&cfc^ElLl 
~ 3 <b £ , TE I L £ [rHS IC x3=- U >gf 3M4|g3?fg'l4ffc * J&fl-r S g29JJ4#Sfi*JDNAJ!$ 
^>/^K£UT$£fgM#£:i££:^:To IS, EREBP£-a-tff&<£>^ 

«#jm#*. ^v>\^m^m^m^mzm^^m^^mt^xzsm 
m&mirrtz> 0 einmmms±T<Dx.^u>mftmj)miz&^Tm'gz 

W3i^22\,f5W& (Romans, 1995) tci 0 ^i&Stl£ =t 5 tr, IK^Olf 
I^JfcSttite^W:. ^fc'RJESnT^fc^g^BT (fe^b<, EIN5. EIN6. 

(4) j&n&mmy}<D{tf& 

20 



WO 00/09712 



PCT/JP99/02347 



21 



WO 00/09712 



PCT/JP99/02347 



^^mzm^^UtyfZM^? 9 — te£ bi:iT-DNAMij££Wbf#£„ T — DNAnl 
5 <7}3^£:Faiei£><5, 

mA.&. ^Ap (Dm%iW^&}? >A^MPR-1 CDyD^e— 2 — ^AziPR-i 

10 Jl/X (CaMV)35S-7°D ; E — ^ — , 7 A U >-&fiJcB*#f§<75y o^E— ^— (Pnos) (7)=te> 

tefS^ Wfc — $ — ii S ft * - ft b i^PS^ $ ftte !/ 

DNA^mRNA^fte^^ftSSROte^OJ^iie, #'J ABa^JWttflnK:M#T<5SB5>re& 

15 (^tli^^nT^So CaMV35S^ — 5*- 9 

— , /A>J Z^/jJcfflssfcitiST©* — 5*—* — (Tnos) . * AuPR-ljfifc^a) 

0tJ*J£, ^AZIPR-I^D^ — CaMV35S^D^-^-. / A U Hi "7° 

D^-^-^if^Wbtl^^ dftSKRI^Sftfc^. 
25 rx >/\>+h— j IS, awate^O^SSft^SriSGi&Sfes&^fflV^fttti. X 

>/N>it— ilTtt. CaMV35Syn^E — ^7 — (*KD±MiJcog2^i^ , atfX>A>-tl- 
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W^fE^^* — Ojfc&lZflH**'^^ — £ lT!i, pBI^c?}^^ — , pUC^ 
CO-^^^ — &<5^tepTRA^CD^^ — WftMizmif* bntH. pBI^*3«kUfpTRA 
5 ftW^tr* — «, T^DA'^^'J ^A£/rbT^WC@fft<£®fc^£^Ab : f#£o 

ti\ PBI121. pBHOl. pBHOl.2. pBI 1 0 1 . 3fc iitf&tf b ftS . fl b CD'K ^ — 
teWz^ASn^SStfcCT-DNA^Sfc) Oitfifi:, ^-^-jte^t LT* 

UC18. pUCl 9, pUC9tei:j&*4§tf£n2». 

T^OA^fUOA^t^TjiStbTH 0»J*-t£. Nagelb (1990) (Djjmrf 
A^*3«fcDt^ , JX5 L U>^ r U XI— ;U (PEG) fc&fr£#&2>. iinb^tete. ^ 
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XhUX, 54^. f£i&, $£*ft, S5ia, iS&iftg. UVRBfcK 

20 fcf*— (PI) f¥. ^>/^i7H^»W*P (#J*J£', ^ l J7iy-J^->y-t:' 

PR-l-PR-5) FT^m* WW e,n**^ C 

25 jgHfegMMu^ > h v—^mwt&miz'mmzrLmzmm&wffiTz 

24 



3NSDOCID: cWO 000971 2A1 J. > 



WO 00/09712 



PCT/JP99/02347 



Wm.t?i&) ^^mt^tl^Z\iitm^nxl^ (Ryan<=>. 1992) = flEoT. #J*. 

f«x bU7>\zttTz>Mn*R&teW(D&$ife\z. mmwm&&&viz&<DMn 
&mwmiz£>\-fz>mmg.&i-& : £:< ±m<^^o\zm-<^z.^z^K)mm^n^ 0 m 
w&&fc%t<Dm&<onwfi* zj>h a-)imm^zit^<x^M^zmm^nT^^m 

SJi&V fefrJPS-f £ ^t^tiU^^, 

(^ffi^J 1 : TEIU£EIN3<D4^D^T ! £>£) 
^s^#6CD^-y«. J^itfjfC^A'ziPRiaya^— ^-iz&tt^l^gBfc ( 
pslSPtt) &£, Nicotiana tabacum cv Samsun NN^fl^fefcattz^pft-r^iRIH^K: 
=tD^-&$n^^\ ^ttPRl:* >/^K£tI3?WfC^£-T£> Nicotiana glutino 
sa<hNicot iana debneyi W v H iC-fct^TW:, pslBIHiteCOct 5fc 

J&B^F-KIJ: 0*§££nfcn:: t&^LthLtz (Hagiwara<5>, 1993) . 
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-£-£:7S"3"Nicotiana tabacum cv Samsun NN&5fcc9cDNA£r, pGAD424-^^ $? — cja-e 
M-misfz. (pGAD-TElL<hifr<&) - ffijKCW:, psim^* ±ffittT &HIS3 UzK— * 
— itfiT- ( (psl) r CYC-HIS3) ^?Stt^Lt^, psl £3r$fc</> U^— itfe 
(CYC I -HI S3) SfStt-fbUteH. (pGAD424^^7 ^ — tfCO) cDNA^o— > (pGAD 
5 -TEIL) £JtMKbfc. 

iB^I»#rt^«tO. pGAD424t3i5tt4cDNAO0RF«. GAL4?£f£ft: K * -f > il" > 7 
U — A1?fe0, -?-LX534T = — Ht^C^^tlfc. PCR^ — X 

©^o— ->^«iiis(3«t o ^BisnfcN^msfcwa. sits ;mmm&zi- 

10 (El 2) = 1^©7 5 7 &SB?iJl£:fe^-C, bZIP (basic-leucine-zipper) . >?> 

$-7 4 >#— &£r>'bHLH (basic-he lix-Joop-helix) ©«k5fa. DNA$£-&^ >/N° 

PR0Tt='— ^-^-XtCO^TO^iE^JiLT^fflbfeiC^, EIN3 (ethylene 
insensitive 3) ©7 5 7 SBBJiJt^&fcffiP'ttS: WT -S d £^Jt,ffi£ ftfc. * 
15 %B3#£te, ^©75 yg&SB5»j7&>e>fc£»* >/^H£. TEIL ( tobocco EIN-1 ike 
) <t:ifr*Ljfc. 

EIN3«, ->D-l'5?^X^3tfc^lC«fcD3— h'Sn. f UTIf l/>ymfe 
igfclSSKl&t^TETRl (ethylene resistant 1) . CTR1 (constitutive triple re 
sponse 1) , &cfc££EIN2 (ethylene insensitive 2) <DT#rET?f£ffl^-5> (Chao<=>, 
20 1997) o EIN3C0^St'cfc V >?FflS§14&S# (ein3) TEILCQ 

— 14**88* e>ns (03) . teil<d7 2. ;m&mz$.fr. Eim\zmm-?z>?>/^ 

25 fcifcUflffite (5896~353SCD@2^J|WJ— tt) ^^T, TEILC^-T-SIWigttli. EIL1# 
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->D< ^■^-X^-EIN3T7' 5 U— 4*1:, EIM^t/EILl icSfeifiv^ -5 
mV&M2 : DNAJSS-& H^<>«, N^SS^EK^EEf'S) 
5 TEILC0DNAlK^f§14S:^r-r* H^'f >£*^i"* ^186 IC. TEIL<7H> < ^^O^ 

MI^SbT, ^nfc<ZM)NAIfc§^g*lCO0sTfjMftb;fc. 9£±S<OTEIL. £ 
rc«N^^s^:^^^#: : bb< «C*fi»^XJIflE<i:Trx (ftl/H^y» 

(H4A) . 111%$, obslSrffl^T«^»^*!iS>'7 h7 7 t 
10 < (EMSA) Kl&bfc (EI4B) = obslti. £i"Fl3^"r«fc 5 ICTEIL^K^^T* 

^HfO'tt^WT^ya — !/DNAT&£ (obslOge^iJC^UTtt, E16A<£^BB) . 
ft:*, EMSAfZ^^Tffl^/cya-^^, £TtSMiM<hl!S^3l*fc-*SB:r U ^5* 

>/\-^m«, e. coi i ic^T-f-a^atcfg^-tt* c: feo-t?. 

Trx-ANHS, TEILT S 7 »Se^J<Og|S 1 ~>SUZt>TzZ> N 5|cj?8^«*^^bfc^ 
Trx-ANlte, 7°D -7*DNA^£"T *tfe±J £f£f# b fttf. mfumt. 
^S<DTEIL (WT) <&«^lCtt^T5ft305IS«'>bfc (121 4 B ; V—> 1 titttb 

20 feb— >2) . g|£93. 132. 43«fcUfl604T©N5fej«^«K>£ 6. 

-^n, AN2, AN3*J:r/AN4i3^-r^) tt. DNA*g^g*l3*ttS^^:ft:^:tB 
£=bfc<=>b7c (BI4B ; b— >3~5) . Sfe, gU£413~-615*3«fctf$£g303~6 
15^*5?tSC5fej»m«*-?-tl-^n>:^bfe, AClfccfctf AC2te. 5u£fiOTEIL ( 
WT) iCtb^T, 10~15X<75DNAI|g'&f£i4«:*rbfc (04B; U— >l£Jttfcbfcb 

25 — >6*5ck^7) . TSy^iS^'Jro, — 615*C^fe43 Sft:*^*: ( A C3 

K^MST*) tt. #£^751£lC:fcW-*^fc$:tR«:&fcS bfc (EI4B ; b->8 
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) . C^*fi*2c^fl<£££fc. (psl)«-CYCl-HIS3U#— ^ — Sr/IH^ffl^? W\ 
-f^'J'y KT^t'fStffll/fe'f >k*7l?^Ki:J:Dtt»tfc. pGBT9 (Clontech 

li^l'^n— >{fcLfcAC2*SS*l&te. 5E±&<D1EIL (WT) {Ztk^TfSliftW^^ 

(^^S0*J 3 : TEIL<7DM3S^:*S'&BS5>Jtt8 bp£-atJ) 
TEIU£» ^/^ZlPRlayo^E— ^ — JZi5^^)PSHC^-&-r^^\ TEILtOflg'&K: 

jJ-'Jrf^^U^^Httfelc, S4-d-^>/^^SS<>^^^— h Lfc. DNA^ > 
A^RS^JlfJT^'J^S Hm»ac*b^«fcO»Wlbfe^, Trx-TEIL^-g- 

tlff# ] J Z2JL>7 V^r^ HS^^XS H (PGEM-3Z! (+), Promega Corporation) 

M^U/i (0 5 A) o ^ne>a>i5^J<7Dtk«s*^. TEIL(CO^iT<D=] >-t>1fX 
fi25iJ«, A(T/c)G(A/T)A(C/T)CT (1*1 5 B) Z. t.Htm'Z. Wt. Z.<DU>±_> 

ItXi^M, psl (ATGAATAA) ©gByiJ£ 6 bp— fSrTS. 

DNA£LTflEffiT£EMSAlC«£Oife^Lfc (f-^S^f) . ^tl £ CDge^J<DTEIL 
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X6B?U£fBI3tlU75:. =3 >iz>-y-Xg2^jA(T/c)G(.VT)A(C/T)CTtC^^T> T^£rtt 

TEILtWi^-g-^^UT. EMSA##r€r?To75:. Sitte^S^'J^WT^ 7°D- ft. 
LT, 3 >-t>-ttXi5^iJATGTACCTS^tfiB^J37 (12 5 A) SrflE/Bbfc (obsli:^ 
£-T3> 1216 A£#S3) o 

*0)pslgPteO|»^fia?iJC321ftbTobs2S:^Mb/5: (SI 6 A) . obs2IS£'Jte, TEI 
L*fr&Ct3^Tobsl£tS<h^i:l^i;«tt£^Lfc (121 6 B ; U->2) . Z\<Df$H 

ijig^^c^Tsobs^c^^t4!»sse^JrojK«^*s<^l^^:^:^/^ tsr^-r. 

(obsml) ft, 0bs2^1t'^T*5^OilS'&^?nt£<&WU^ (I6B ; U->3) . 
3#@£fc«5#g<7};*^ V^J-Y&igiWkfe (obsm2£;tteobsm3) te, TEILftn 
(D^teM^^^*: (123 6 B ; U— >4 Sfett5 HfcfoS) . dc^chte, 3# 

8SKD?i7l/tf HST^eG^jftU^aft (obsm4) ^-&HfO 
tttCj&WbteJ&^fc. 9#g(D^-'J ^7 HWG^bT^CD^S (obsm5) 

i^SiRKl^^T^sPbte^ofc (06B;l/->7) , Cin 6 

psl=fcD feTEILCO^X^^tCS^^nte^^U/i (I2J6B, U— >8) . 

CmffiM4 : JL^U>mWl^fzMfrt><DmWitiimZ, TEIL^SBtt (tebs) (I 
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*&lfcx.TEIL*>/S£7flW:. lElim^mi± (tebs) <DmfflftfflR&\-e& £obsl 

>/\'^M^# : GE : &?ilST^fcfet3, ^^B^#^»IS. 4zit: — ©obslSr^tTfiKSBDN 
A7°a-7~£ffl^T, ia»«>7h77t< (EMSA) £ftz>fto 

o^/^^s (Dm^ta,^} 7"D-y £*i-r « * « £ ^ £ ^ s & ^ r> 

ft (17 ; k->l) . ini^UT. x5 L l/>5aSU^^^O^iX^. -h^/^ 
*&t£**^£ *rt 91 A' > H*^>7 h UJt (EI 7 ; Ix— >2) , HWStgRDNA- 

tK^O. E&^Snfc (HI 7 ; U— >3*5«fctf4) . — &ft\zmWML$£% 
f£t£ba>WStea^fcobsm2i;fcteobsin3;*-U 33 5?^ U:tf HWifljSija^^ift^-'J 
U:*f h'tbT&ffiUfciS'&te. DNA^ , n-y^03#g-&^?tbTS<i:/u<i: 
(0 7 ; V— > 5 ~ 8 ) . CCDCiite, If U>2Hl/^/a 
m^bO^fflttl^jC. tebstC^UTSB^J^m6 < J^:DNAlS-&^'[4^Wr ; 5^ 
H**#l£bfe^ <h^To if V>5D.S{Cck 0#iJ*$tl £ CO tebs C0DNA^-&fS 

) 

7°P-^iiUT. TEILCDC^^tCtg^T^cDNA&fflV^Co I^^A^DS 
H (EtBr) T^WSSfefe-rs^ttC^O, RNA7W*-r^^Wcn— FSnTfr* 

!R^S^*bfeBY23HBI!a^C*5^/iTttSi^^:5.^il^n75:*»o^l (13 8 A) - f&S*:? 
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T24B#P B ^^-e±^tQ^^^cbrc (EI8B) . W 9 tiJL&I^^U^WBS 

*5 ck d=-'x^ ^ > t. \-msL it, & & £ c masttx * £ ci <t £ ^-r . 

h tOTtfMebsBB^JOJgteSobsl 1/^— ^— jafc^StefflLTSittfcbfc. obsl 1/ 
45— ^— «ISS«& (obsl-GUS) te» obslO 4 OOS^SB^J^±Si!tC^"T-5)CaMY 35S 
(-54) 7°n^&— 9— (CaMV minimal promoter) <h*ffllS14 /3 -tffr? if (G 

US) Mi&T£(Dm'£W}-C$>Z>. □>KD-JH/^-^-iitl (obsm2-Gus) C 
*5ViTt4, obsl-GUS(C*3tt'S>obs-lcD4 ^COS^IB^J?:. obsm2<D 4 ZXDK&MSM 

X7i^hlL obsl-GUSTrte, obsm2-GUSK:i£^T, 7 — lOfgifS HGUS*£t£#fB 

£b'<C, obsl-GUSi, I7i 7^-7"7Xi F (35S-TEIL) SfcU3>hO- 
JH7i^^-77XSH (35S-NPTII) ^AnSil^a 
0# h^>^7^^7 h bfeo 35S-TEIL43«tr^35S-NPTini. ^n^n, CaMV 35S RN 
A^P^ — ^ — (wfPWjBjflltcaiSSnfcTElL cDNA43cfcZ»*"T<->>*X^ h ^ 
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> * ~y ^ =7 — tf ikfcT Z^tSffimW-C $> £ 0 obs l-GUS £ 3 5S-TE IL £ ©*&^-&:b-ti- 
tiSlriT. SSS-NPTIItOT^a^iirtCltb^T. £ <=> Kl^ 2 ~ 3 U^— ^— it 
fe^CO^JEtZct^GUS^Wii^^m^^nfc (EI 9 o 2*88 obs 

m2-GUS>35S-TEIL<h<D[l]Rf h 7 -> a obsm-2GUS^.33l"CO h ^ > 

ttT&ofc (0 9 c75^E¥5i") o ^n^c7)^m(3i(Q, TEILT^^g^t^fg^ 

*f£14{tUfc<DT. TEIL^W^ Kte^ng #&3fi^£f±{LF*< >$r^t?oJtg 

tf^Kl&^T, TEIL<hOH!ll-&©fe«6<Z5GAL4 DNAjg-& H^-f > (GAL4bd) <h. 
— ^— jff5^chbTGALl-LacZ^fetiGALl-HIS3<hS:fiJffi-rS (Clontech) . ££0 
X, TEILi:GAL4bdch<DHS^^J«, GAL4ldfi5rr£ (GAL 1 'MB) DNA^-&?£ti<hTEI 
LCB&5feTSG3f:S14<hS:^r-r*Ci:{C«k 0. Cin^<D WjJ?-^— 3tfcT£EH£ 
^ti)i#Af.n5. *2{^"r«fc5tC, pGBT-TEIL (GAL4db £TEIL^ >A°^K 
tOSSI'&WSS^TSy^^^ F) ^Si:fe^Tl/#-^-Sfe^ (lacZS 
fel±HIS3) S^'t4{bbfeo fStt-ffc^U^JUW:, ZI > hP-;i/^bT^fflbfcpCLl 
(^SC0GAL4^>/^^M^M^T^>y^Xa F) (OiJg'&SiffiKtt^^ofe. 
^2£i3^1\ pGBT9te, GAL 4 DNA3B*& H^-T XO^Sr^Tf* 3 > h □ — 
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2 

TEL ? ^ A o «<z> jg'ta-ffc K * -r' > omn 



Z?3 ZK ^ K 




(P-gal; m£2 b ) 


pGBTd 


HIS" 


0.35 


pGBT-TEIL 


HIS + 


13.1 


PGBT-C556 


HIS + 


7.5 


PGBT-C481 


HIS" 


0.21 


PGBT-C412 


HIS" 


0.39 


pCI*l 


HIS + 


95 



° His + S tz \t His" tt t 2 * 5/" ftiftK tt 5 ffm$S&IS30 

b 

Jofcftflrr*!*: breams. 
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DNAJl6-&«^N*Jai^tC#tE-rSZ:tS:#!»bT. GAL4bd £ Oli^/N'- h 
t-tbt, TEIL<B-E<&C*ffifc5fc2Zg#£feS4Lfc. PGBT-C556 (757i 

tt» if^MTEILCD^¥5i-^^'t4^f*f#Urc 0 — ^, pGBT-C481*3cfctfpGBT-C412 ( 
^n^-'n. J5S482~523*3j;^glS413-5Z3J-*3fcS®*SS:X^-r-2>TEIL35SflK 

yKSa^J©SIS482~615tfefeSng^ SS482 — 556 -bit £>i£isfc> 

CHEST* C<h£^T. b^U, SS482~615fCt)^:S^JSg{Z*3tiT. ^a^te 

£3! JUT*) 

T^MSOpBI 121 (Clontech) Sr. ttl^Si ITffl^T, TEILSrSSfSSiTS'^ 
^ — £flMftLfc. pBI 12HS, NOS^n^E-*- (Pnos) ^i^-S?-^- ( 
Tnos) -CfWW^n-SNPTIIiUs^. p -~ > ^SBft, &=fcy-'35S CaMV:/ 

o^E— ^ — (D$fJ^T^fe 0 . Tnos&WT* AJM£3feO>0-GUSitfe : F£:<g'ij;/^ 

pBL121£3;T. XbaI*3«t^BanHIT«JWfU, ;*: £ I8r>t £ HMR ~<Z50ftK- 
tC. H(pBSK-TEIL) £fffl|$g@?3Sf (SpeU3«ktfBglII) TiftYkbT^J 0 tti 

UfcTEIL cDNAO^n-^S^bfef*, *18*JM109K:i&AL-fc:. ^^-f -> >ifcM4 
**£:[hJi|XUT, l«tt5iS5^^^- (p3I-35S-TE I L) f|iiJi@&$#? 

f#6>*lfcSSSiflH&N5£* Agrobacterium tumefaciens LBA4404 (Oomst>, 1981) 
) 13, XU£7 h artls—is 3 > (Wen-Juni5«fctfForde, 1989) tiDiALfc 
Nicotiana tabacum cv. Samsun NNtf)J£Wfg&£:, ^H-£^iS*r£ (Horsch£>, 1 
985) tZ«k0fT-3fe. ^tf-£r, HBHigfflttHCiftU hns, <>^i^ 
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— ->3>igifc ( 3%7,? P — X*«fctXB5kf^ 5 >£fi-r-£>Murashige-Skoog (MS) 
ft*igi£) \Z&\sfc. 20IB1. 25*0, SfeM5£W<ZD3i&»fcS&*tT. 120^E/mV 
s<Z53ftgre*5Cr>T, ^?^i^*b7co J&^T, £(Z>a£tf-&, 80 m g/ml (Did ir^1 is 

LfcJ&SHg&^M'ZiilH* (35S-TEIL-l~i4) Sfffc. 

^n/cMSI^^^ 3f@{* (35S-TEIL-2, 35S-TEIL-1 0*3 J:tf35S-TEIL-l4J& 
Wt) (DMfrZ. 1£&\Z£.^T. mRNASrJ&Lti L/ci, TEIL cDNAS^ O — LT, 
S-*f>7n -j h»*T*ffofe. □>hD-Jl/iLT, ^^ISIttl (Nicotian 
a tabacum cv. Samsun NN) c£>te{*c7}M (SNN) *3«J:r£0&£:^ttfc 1 B^CB^I (SN 
N-wound) Srffi/BUfc. HI 1 0 C^to 

mm<DZl>ha — )l'WVO<DM (SNN) K^HT, TEILitfe^©»3^«K«>6n 
fcri^fc (U— >1) = 1 a«©3 > h P— ;Mfi<B3<BSS (SNN-wound 

) lC*5^Tte, <&I^JU<&TEIL3tfc^<©S&^a*&#e>*afc ( > 5 ) . — 
Jg«<5lft«i«l«t'43^Ttt. tl^^JtCTEIL^iff^iibXV^^t^lg^nfc (U 

— > 2 ~4) „ 

1l1jt6*ItCTEIL^^*Taj^ltiE»*i«J (35S-TEIL-2, 35S-TEIL-10^«ta«35S-T 

eil-i4^^c) iz&wz. i&m'\±?m^f-(Dm^m^r^ &si*PR-5 (^-x^e^ 

» »fc^l£/tteiM<l4PR-2 (3-l,3-^;U^^— tz) afe^WcDNAS^P-y 
tbTfflUT, ^5S^J8}cf2«cC0^^cii|5l^{cLTyif>yp^ h*«T*fro/t. 
^^[H 1 0 IC^T. 
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SB^iJA (T/c) G (A/T) A (C/T) CHzM L T4*Htoft*S'&iS14 * ft & . Ito^H^o 

5 

2. KTO (a) $.rz\Z (b) TfeS, 1**^ 1 &3fBi&0<!£^E^ : 

|H^j#^2C0482^COYal^^615{iCDTyrST(DT^ /U^075 y&L8Zm&G 
-T-5. f^ST- ; 

10 (b) 7 5/^ge?U (a) tC*5<,>T. 1 Sfctt^lOTS / B&. 

3. j^tco (c) ^fcii (d) m^m 2 \zmm<nm^m=?- •. 

15 (c) &m&<D&&\&^2<Dl&(DMetfrZ6lS&<Dlyr£'V<nTS. S&Lfr*>tt2> 

(d) TS/^IB^J (c) d^T, 1 £fc«^n£Lt<D7 5 it- 

20 

5. fl&gEx^l^&iSteitfc^Pa*. JfiStePRiHSTSI^ir. 1 Kga* 

25 
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9. JETFtf) (i) (ii) <£>DNA*» fctefc. 1/ >tH^I4itfe^f^O^^$r 

(i) SB^'JS^@a^J#-^ l JCSE»<Dffi&Ba?U£;frTSDNA ; 

(ii) m*SE^I (i) SrWTSDNAiX hU>> ? x> hft*#TT/W^'J^X 
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TTTTTCTCCCTTCTCTTTCTCTCTCTCTCTCTCl^ 60 

AGTCTCAAG<^T<1AJVTTATTTCT^ 120 

AAAAGAAAACGAAAAAAAACTCTTTTGAGGACGC^ 180 

TTAATCCCATTTGGTTTCTTO*^ 240 

AAGATGXTGATGTTTGAAGAAATGCXXJTTCTGTGGCGATCTTG^ 300 

MMMFEEMGPCGDLDFPPAP 19 

CTAAAG<lAAGTGGA-AACAGCTGCTTCCXlkGATTG^ 360 

LKEVET AASQXE QESEPVWD 39 

GAT^TTATACCCAT<IAC<^GAT^ 420 

DDYSDEEIOV DELERRMWRD 59 

AAGATGAAGCTGAAAAGCTTGAJUIGAAAT a a Q 

KMyC LKRLKEMT K G G K E G V _D A_ 79 

CTCAAAC^CGCCAGTCTCAG<IAG<1*AGCC^ SA0 

2£ 5 2 HOS QEQA RRKICMSRAQD 99 

GOGATCTTCAAATACATGTTGAAGATGA fi0Q 

GIL KYMLKMMEVCKA Q G P V Y 119 

CK^TOATCCCGGAGJUUUX*SAAACCCG 6 g 0 

GI IPEKGKPVTGASDN L R E W 139 

TC<1AAGGATAAAGT<^GGTTCGATCGAAA 720 

J£L K P * v R F B R M G P AAIAKYOA 1S9 

GAXAATGCGATTCCGOGCAAGAATGAGGGATCTAATCCGATTGC 7 80 

DNAIPGXNEGSNPIGPTPBT 179 

TTG^GCAG<rrTCAAGATACCACTCTTG<KrrCTTTA B 4 0 

LQELQDTTLG SLLSALMQH C 199 

GATCCTCra^GAG<KGATTTCCGTTCGAAAAAG^ 900 

DPPQRRPPlekgvpppwWPT 219 

G^ACAGGAGGACTGGTGGCC^I^IAACTAGGCCTGTCGAAAGATCAAjGGTCCTCCGCCTTAT 960 

GQEDWWPQLGLSKDQGPPPY 239 

aagaag<:ctc\cgatctcaagaag<^gtggaaagttx^ 1020 

kkphdlkkawkvgvltav ik 259 

CACATGTCCCCTCATATCGCTAAGATTCGTAAK 1080 

S P O^^^IRKLVRQSKCLO 279 

GAT-AAGATGAC GGC CAAGGAAAG TGCAAC TTGGCTTGC CATTATCAAT CAGGAG QAAG TT 1140 

T A *SSATWLAI IMQE EV 299 

TTG<^TCGAGAACTTTATCCTGATCGTTGTCCACCTTTGTCCTCAGCTGGTGGTAGTGGA 1200 

^ * R E L YPORCPPI*SSAGGSG 319 

AC^TTTACTATGAATTACJlGCAGTGAAXACGACGTTGACGCTGTTGTAGATGAGCCTAAC 1260 

TFTMNYSSEYDVDGVVDEPN 339 

'TTTGATGTTCAAGAGCAAAAACCAAACCATCTCGCCTTG^TGATGT 1320 

PDVQEQKPNHLGLLMYVDRF 3S9 

*AG<^GAGGCTCCC?ATGCAACAACAATCTCTTC 13 8 0 

KERLPMQQQSLPIKDEIMIA 379 

aacttagatttcacwc<»agax;gaagccagcg^tgacctg^ 1440 

NI.DFTRXRKPADELTFLHDQ 399 

AAC^TATATACTTCTCAGTCTCTTCAATGTCC 1500 

KIYTCECLQCPHSELRNGFQ 419 

GACAGATCCTCCAGAGACAATCATCAATTAACTTGTCCTTTCAGA^ 1560 

DRSSRDNHQLTCPPRNSPQP 439 

G<1AGTTTCAAATTTTCATCTTCATGAAGTQ^ 162 0 

GVSNFHVDEVKPVVPPQQYV 459 

CAGCCAAAGCCACOXTCTCTGCCGATTAACCAAjGCTCCG^ 1680 

QPKPASLP INQAPPSFDL.SG 479 

ATCGGGGTTCCTGAAGACGG<JCAGAGCATGATCAATGAjGCTTATGTCGTTCTAC 17 40 

I G V P EDGQRMIWELMSPY D N 499 

AATATAC^C<iAAATAAAAGCTCAATGGCG<X:GAACG 1800 

NIQGNKSSMAANVVMSKEQP 519 

C GTCAACAACCTJU3 TATTCAACAGAACAATTAC CT ACACAAC CAAGGGATTATATTGGAT I860 

RQQPS IQQKNYI#HNQGI I LD 539 

CGAAATATCTTTG<«^CACC^CATTTCT^ i 320 

GNIPGDTNISANHSMPPQGD 559 

CGCTTTGATCAG^CAAGCTTTTAACTTCA^ 1980 

RFDQSKVLT3PFMAGSNDNF 579 

CATTTCATGTTCGGGTCTCCATTCAATTTACAGTCCACTGATTACACTGAAGCTCTTTCT 204 0 

HFMFGSPFN LQSTD Y T E A L S 599 

GGGATTACACAGGATAACATCC C GAAGCAAGATC TTC C GG TTTGG TATTAGCAAAGGATG 2100 

GIT QDNMPKQDVPVWY fi 15 

TGTGCTCAAATGTATATCAAGTACCACGACT^ 2 i6 0 

GAG^^GATCTACACATTATCGAGTGGATTTGAATC 2220 

CTTTCTCTTACTACCTACTTGTAGACWTTGC^ 2280 
G TAAGAGAC G TC CTC GGATATTC GC CATGCTGGTTAGAAAGAACTTAT AGATG TTTTTAA 2340 
ATAAG G TAG TC G TC G TTTTCTTTTTACAT AATTCT G TATAGG TT A GCTTTA TTT GAGATT 2400 

TCAAT<^TGTTTAAGTTTCTTAAATAACTCTACTTC 24 60 

TCTTTTGTGCCAAAAAAAA 2S20 
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EIL1 i »Vi ate ? * r ^ ^ G i^jj 



jlgllJJyvdh' 

yvKjt 3]NS S 




PMOO(»Sl/ p3PEIM IA-gy 3 80 
- ^7;V,^t»] H)^<'^^ATTu!l 380 




433 
426 





QQPSiTOjS^h2--QSii 537 
^TVHNHQEm^JPQjbT^ES^S 528 
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EIN3 fed; 
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Trx-WT j 
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Trx-AN1 C 

94 

Trx-AN2 £ 
Trx-AN3 
Trx-AN4 
Trx-AC1 I 
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1 CAACACGCAGAATCTGGACGTT 

2 GCCTTGTTCATGGACCTG 

3 GTACGTACGTCGAATCTA 

4 AACTGTACGTTGTATTTGA 

5 CTGCAGACGATGTATCTG 

6 ACGTACTTGGCCCTTTTTATG 

7 GTTCATGAATCTATGATA 

8 TTGGGGGGGTTGTATTTGGCTT 

9 CGCGCAAGGGGGGATGTACGTT 

10 TGAATTCAATGTACCCTA 

11 AAACATGAATCTAGCCGC 

12 TGCATGTATCTTCGATGT 

1 3 TAAGTACAATGAACCAGC 

14 TCCAGATTCGTGTATGTG 

15 GTCTGGTGCATGTATCTCGCTT 

16 ACCGACGTATCTGGACAA 

17 CCAACCACATTCAATGAACGTT 

1 8 CAAGTACAATGAATCTCC 

1 9 CAGACCCAATTCAATGCACGTT 
2 0 TGACCGCATTCAATGTACGCG 
2 1 CCAACCACATTCAATGAACGTT 

2 2 CTCAGACAAGAAAGAACGCG 

2 3 ACGCACCTGGACTGTTTCCTT 

2 4 AGGACCTAATTGAATGAACGTT 

2 5 TTTGGGTTCATTGAACCTG 

2 6 TGCTTTGTTCATGCACCTG 

2 7 TTCAATGTATTTGGTCCC 

2 8 CATTCAAAGAACCTAACC 

2 9 ATGAATCTAGACACTCA 

3 0 TTCATGAACCTGCCCACT 
31 TAATACAACGAACCTGGA 

3 2 ACGTATCTGGTCTGGTTTCCG 
3 3 TGAAAACCCGTCTATGTACGTT 

3 4 ACGTACCTGGCCGTGTTTTCA 

3 5 ACGTATCTGGTCATTTTTGTG 

3 6 ACGTACCTGGTCCACTTTCCG 

37 ATGTACCTGGTCGTATTTTGG 

3 8 ACGTACCTGGTCGTATTTTGG 

3 9 AAAGGATGTATGTAGACG 

4 0 CGACAAATGGACCAGGTA 
41 GCTCAATGAATCTGGCCA 
4 2 GGCTAATACATGAACCTG 

4 3 GCAATGAACCTAGGCACA 

4 4 ACGAACCTGGACAATTTC 

4 5 TAGAGACAATGTACCTAT 

4 6 ACAATGTGTACCTGGACA 

4 7 TGCGTTCAATGCATCTAG 

4 8 CAGATGCCATGAACCGTT 

4 9 CAGGGGGGACGTACTCAA 

5 0 CAAGTAGAACGAAACGAA 
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10 
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57 
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2 0 


5 9 
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60 
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63 


25 
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67 
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75 
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99 




100 





acgtatctggacataatcact 
acgtatttagacagattttat 
gttaaattcgatgtaccta 
:gaaacattgtatgtagtcg 

GTTGAGTGAGTCTGGTCA 
TTCTATTCACTGCATCTG 
AGATACAATGCATCGGAC 
GATGCGCTGTATGTAGACC 
GCTTGGTGCACTGTATCCG 

TCGCATGCACCTAGCCG 
CCAGGTACAATGAACATG 

CCGGCATGTACCTAGTCA 

ACGTATCTAGACGTCATATTG 
AGATACATGAACCTCCCC 
TTTATGTGCATGTATCTA 
ATGGGGGGGGTGTACCTA 
TACTTGGTCGCATTTAC 

ACGTACCTGGTCATATTTATG 
ACGTATCTTCCCCGTTTTCGG 
ACGAATCTGGACTTAGTTTTT 
CCGGGTTCGTTGTATGTG 
GCCAGTTCATTGTATTTG 

ATGGTACAATGAACCTGC 
CCATCATTCATGCATCTG 
CCCGTGTGCATGCATATT 

TTCATGCATCTGTACTCT 
TACAAATGTATCGGGACA 
TCTTCGTTCAATGAATACG 
ACGGGTGCGGTGTACCTG 
ATTATACGATGTACCTAC 
CGTTCGTTGTATCTGGTC 

ACGCACCTGGTCTCCTTTTCG 
CAGTGCGATGAACCTAGA 
ATACACC GAACTTAGACA 
ACCAGTTCAGTGTACCTGGCTT 
ACATGCATGCACCAATGA 
T AAAAAT G AAT G T AG ACC 
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obsl aacgATGTACCTGGtcgtatt 
obs2 gtacATGTACCTGGaccgtga 
obsml gtacCTGTACCTGGaccgtga 
obsm2 gtacATTTACCTGGaccgtga 
obsm3 gtacATGTCCCTGGaccgtga 
obsm4 gtacATGTACCGGGaccgtga 
obsmS gtacATGTACCTTGaccgtga 
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SEQUENCE LISTING 

<110> National Institute of Agrobiological Resources, Ministry of 
Agriculture, Forestry and Fisheries 
Japan Science and Technology Corporation 
5 <120> Transcriptional factor controlling expression of a 
group of ethylene inducible genes 
<130> Jl-98412316 
<140> JP 

<141> 1998-08-11 
10 <160> 2 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2479 
<212> DNA 

15 <213> Nicotiana tabacum cv Samsun NN 
<220> 
<221> CDS 

<222> (244). . (2091) 
<400> 1 

20 tttttctccc ttctctttct gtctctctct ctctctctct ctctctcttt tcccttgtgt 60 
agtctgaagg gtcaattatt tctcatagag aagaagtgtt gaacgacttt ttgaaccaaa 120 
aaaagaaaag gaaaaaaaac tcttttgagg agggaagtca tcaatttgag gattagctgt 180 
ttaatcccat ttggtttctt gaaaggttgt tactttttta accgttaatt cgggcctgcc 240 
aag atg atg atg ttt gaa gaa atg ggg ttc tgt ggc gat ctt gat ttc 288 
Met Met Met Phe Glu Glu Met Gly Phe Cys Gly Asp Leu Asp Phe 



25 



! 5 10 15 
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432 



480 



528 



ttc cct get ccg eta aag gaa gtg gaa aca get get teg cag att gag 336 
Phe Pro Ala Pro Leu Lys Glu Val Glu Thr Ala Ala Ser Cln He Glu 

20 25 30 

cag gag teg gag ccg gtg atg gat gat gat tat age gat gag gag att 384 
5 Gin Glu Ser Glu Pro Val Met Asp Asp Asp Tyr Ser Asp Glu Glu lie 

35 40 45 

gat gtg gat gag ctg gag agg agg atg tgg agg gac aag atg aag ctg 
Asp Val Asp Glu Leu Glu Arg Arg Met Trp Arg Asp Lys Met Lys Leu 
50 55 60 

10 aaa agg ttg aaa gaa atg act aag ggg ggt aag gaa ggt gt t gac get 
Lys Arg Leu Lys Glu Met Thr Lys Gly Gly Lys Glu Gly Val Asp Ala 

65 70 75 

gtc aaa caa cgc cag tct cag gag caa gcg agg agg aag aag atg teg 
Val Lys Gin Arg Gin Ser Gin Glu Gin Ala Arg Arg Lys Lys Met Ser 
15 80 85 90 95 

agg gca caa gac ggg ate ttg aaa tac atg ttg aag atg atg gaa gtt 
Arg Ala Gin Asp Gly lie Leu Lys Tyr Met Leu Lys Met Met Glu Val 

100 105 11° 

tgt aaa get cag ggt ttt gtt tat gga att ate ccg gag aaa ggg aaa 
20 Cys Lys Ala Gin Gly Phe Val Tyr Gly lie lie Pro Glu Lys Gly Lys 

115 120 125 

ccg gtt acc ggg gca tea gat aat etc agg gag tgg tgg aag gat aaa 
Pro Val Thr Gly Ala Ser Asp Asn Leu Arg Glu Trp Trp Lys Asp Lys 
130 135 140 

25 gtg agg ttc gat cga aal gga cct gca gec ata gca aag tac caa get 
Val Arg Phe Asp Arg Asn Gly Pro Ala Ala He Ala Lys Tyr Gin Ala 
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145 150 155 

gat aat gcg alt ccg ggc aag aat gag gga tct aat ccg att ggt cct 
Asp Asn Ala lie Pro Gly Lys Asn Glu Gly Ser Asn Pro He Gly Pro 
160 165 HO 175 

5 acc cct cac act ttg cag gag ctt caa gat acc act ctt ggc tct tta 
Thr Pro His Thr Leu Gin Glu Leu Gin Asp Thr Thr Leu Gly Ser Leu 

180 185 190 

tta tea get ttg atg caa cat tgt gat cct cct cag agg cga ttt ccg 
Leu Ser Ala Leu Met Gin His Cys Asp Pro Pro Gin Arg Arg Phe Pro 
10 195 200 205 

ttg gaa aaa ggt gtt cca cct ccg tgg tgg ccc act gga cag gag gac 
Leu Glu Lys Gly Val Pro Pro Pro Trp Trp Pro Thr Gly Gin Glu Asp 

210 215 220 

tgg tgg cct caa eta ggc ctg teg aaa gat caa ggt cct ccg cct tat 
15 Trp Trp Pro Gin Leu Gly Leu Ser Lys Asp Gin Gly Pro Pro Pro Tyr 
225 230 235 

aag aag cct cac gat ctg aag aag gcg tgg aaa gtt ggt gtt etc acc 
Lys Lys Pro His Asp Leu Lys Lys Ala Trp Lys Val Gly Val Leu Thr 
240 245 250 255 

20 gcg gtg ata aag cac atg tec cct gat ate get aag att cgt aag ctg 
Ala Val He Lys His Met Ser Pro Asp lie Ala Lys lie Arg Lys Leu 

260 265 270 

gta agg caa tea aag tgt ttg cag gat aag atg acg gec aag gaa agt 
Val Arg Gin Ser Lys Cys Leu Gin Asp Lys Met Thr Ala Lys Glu Ser 
25 275 280 285 

gca act tgg ctt gee att ate aat cag gag gaa gtt ttg get cga gaa 
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1200 



Ala Thr Trp Leu Ala lie He Asn Gin Glu Glu Val Leu Ala Arg Glu 

290 295 300 

ctt tat cct gat cgt tgt cca cct ttg tec tea get ggt ggt agt gga 
Leu Tyr Pro Asp Arg Cys Pro Pro Leu Ser Ser Ala Gly Gly Ser Gly 
5 305 310 315 

act ttt act atg aat tac age agt gaa tac gac gtt gac ggt gtt gta 1248 
Thr Phe Thr Met Asn Tyr Ser Ser Glu Tyr Asp Val Asp Gly Yal Val 
320 325 330 335 

gat gag cct aac ttt gat gtt caa gag caa aaa cca aac cat etc ggc 1296 
10 Asp Glu Pro Asn Phe Asp Val Gin Glu Gin Lys Pro Asn His Leu Gly 

340 345 350 

ttg ctg atg tat gtt gat cgc ttc aag gag agg ctg cct atg caa caa 1344 
Leu Leu Met Tyr Val Asp Arg Phe Lys Glu Arg Leu Pro Met Gin Gin 
355 360 365 

15 caa tct ctt cca ate aag gat gaa att atg att gec aac tta gat ttc 1392 
Gin Ser Leu Pro lie Lys Asp Glu He Met lie Ala Asn Leu Asp Phe 

370 375 380 

act egg aag agg aag cca gcg gat gag ctg act ttc ttg atg gat cag 1440 
Thr Arg Lys Arg Lys Pro Ala Asp Glu Leu Thr Phe Leu Met Asp Gin 
20 385 390 395 

aag ata tat act tgt gag tgt ctt caa tgt ccg cac age gag etc cgc 1488 
Lys lie Tyr Thr Cys Glu Cys Leu Gin Cys Pro His Ser Glu Leu Arg 
400 405 410 415 

aat ggt ttt cag gac aga tec tec aga gac aat cat caa tta act tgt 1536 
25 Asn Gly Phe Gin Asp Arg Ser Ser Arg Asp Asn His Gin Leu Thr Cys 

420 425 430 
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cct ttc aga aac tct ccg caa ttt gga gtt lea aat ttt cat gtt gat 1584 
Pro Phe Arg Asn Ser Pro Gin Phe Cly Val Ser Asn Phe His Val Asp 

435 440 445 

gaa gtc aag ccg gtt gtc ttt cct caa caa tat gtc cag cca aag cca 1632 
Glu Val Lys Pro Val Val Phe Pro Gin Gin Tyr Val Gin Pro Lys Pro 

450 455 460 

get tct ctg ccg att aac caa get ccg cct tec ttt gat ctg tea gga 1680 
Ala Ser Leu Pro lie Asn Gin Ala Pro Pro Ser Phe Asp Leu Ser Gly 

465 470 475 

ate ggg gtt cct gaa gac ggg cag agg atg ate aat gag ctt atg teg 1728 
He Gly Val Pro Glu Asp Gly Gin Arg Met lie Asn Glu Leu Met Ser 
480 485 490 495 

ttc tac gat aat aat ata caa gga aat aaa age tea atg gcg gcg aac 1776 
Phe Tyr Asp Asn Asn He Gin Gly Asn Lys Ser Ser Met Ala Ala Asn 

500 505 510 

gtt gtg atg tea aaa gag cag cct cgt caa caa cct agt att caa cag 1824 
Val Val Met Ser Lys Glu Gin Pro Arg Gin Gin Pro Ser lie Gin Gin 

515 520 525 

aac aat tac eta cac aac caa ggg att ata ttg gat gga aat ate ttt 1872 
Asn Asn Tyr Leu His Asn Gin Gly He He Leu Asp Gly Asn lie Phe 

530 535 540 

ggg gac acc aac att tct get aac cat tec atg ttc cca caa ggt gat 1920 
Gly Asp Thr Asn He Ser Ala Asn His Ser Met Phe Pro Gin Gly Asp 

545 550 555 

egg ttt gat cag tec aag gtt tta act tea cca ttc aat gca ggc tct 1968 
Arg Phe Asp Gin Ser Lys Val Leu Thr Ser Pro Phe Asn Ala Gly Ser 

5/9 



_00O9712A1J_> 



WO 00/09712 PCT/JP99/02347 



560 565 570 575 

aac gac aat ttc cat ttc atg ttc ggg tct cca ttc aat tta cag tec 2016 
Asn Asp Asn Phe His Phe Met Phe Gly Ser Pro Phe Asn Leu Gin Ser 
580 585 590 

5 act gat tac act gaa get ctt tct ggg att aca cag gat aac atg ccg 2064 
Thr Asp Tyr Thr Giu Ala Leu Scr Gly He Thr Gin Asp Asn Met Pro 

595 600 605 

aag caa gat gtt ccg gt t tgg tal tag caaaggatgt gtgctcaaai 2111 
Lys Gin Asp Val Pro Val Trp Tyr 
10 610 615 

gtatatcaag taccacgact ttgtgcacat ggatatcact tgtttccaag agggaagatc 2171 
tacacattat cgagtggatt tgaatcgect acagttctct cggtttggtg tttctgttac 2231 
tacgtagttg tagaggttgg aggattctgc atggtgtaat gaaaaaggtg taagagacgt 2291 
ecteggatat tcgccatgct ggttagaaag aacttataga tgtttttaaa taaggtagtc 2351 
15 gtcgttttgt ttttacataa t tc tgta t ag gt tagc t t ta tttgagattt caatctgttt 2411 
aagtttctta aataactgta ettegtcgat gattcgtgga attgtgaact cttttgtgcc 2471 
aaaaaaaa 2479 
<210> 2 
<211> 615 
20 <212> PRT 

<213> Nicotiana tabacum cv Samsun NN 
<400> 2 

Met Met Met Phe Glu Glu Met Gly Phe Cys Gly Asp Leu Asp Phe Phe 
IS 10 15 

25 Pro Ala Pro Leu Lys Glu Val Glu Thr Ala Ala Ser Gin He Glu Gin 

20 25 30 
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Glu Ser Glu Pro Val Met Asp Asp Asp Tyr Ser Asp Glu Glu He Asp 

35 40 45 

Val Asp Glu Leu Glu Arg Arg Met Trp Arg Asp Lys Met Lys Leu Lys 
50 55 60 

5 Arg Leu Lys Glu Met Thr Lys Gly Gly Lys Glu Gly Val Asp Ala Val 
65 70 75 80 

Lys Gin Arg Gin Ser Gin Glu Gin Ala Arg Arg Lys Lys Met Ser Arg 

85 90 95 

Ala Gin Asp Gly lie Leu Lys Tyr Met Leu Lys Met Mel Glu Val Cys 
10 100 105 110 

Lys Ala Gin Gly Phe Val Tyr Gly He He Pro Glu Lys Gly Lys Pro 

115 120 125 

Val Thr Gly Ala Ser Asp Asn Leu Arg Glu Trp Trp Lys Asp Lys Val 
130 135 140 

15 Arg Phe Asp Arg Asn Gly Pro Ala Ala He Ala Lys Tyr Gin Ala Asp 
145 150 155 160 

Asn Ala He Pro Gly Lys Asn Glu Gly Ser Asn Pro He Gly Pro Thr 

165 170 175 

Pro His Thr Leu Gin Glu Leu Gin Asp Thr Thr Leu Gly Ser Leu Leu 
20 180 185 190 

Ser Ala Leu Met Gin His Cys Asp Pro Pro Gin Arg Arg Phe Pro Leu 

195 200 205 

Glu Lys Gly Val Pro Pro Pro Trp Trp Pro Thr Gly Gin Glu Asp Trp 
210 215 220 

25 Trp Pro Gin Leu Gly Leu Ser Lys Asp Gin Gly Pro Pro Pro Tyr Lys 
225 230 235 240 
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Lys Pro His Asp Leu Lys Lys Ala Trp Lys Val Gly Val Leu Thr Ala 

245 250 255 

Val lie Lys His Met Ser Pro Asp lie Ala Lys He Arg Lys Leu Val 
260 265 270 

5 Arg Gin Ser Lys Cys Leu Gin Asp Lys Met Thr Ala Lys Glu Ser Ala 
275 280 285 

Thr Trp Leu Ala He He Asn Gin Glu Glu Val Leu Ala Arg Glu Leu 

290 295 300 

Tyr Pro Asp Arg Cys Pro Pro Leu Ser Ser Ala Gly Gly Ser Gly Thr 
10 305 310 315 320 

Phe Thr Met Asn Tyr Ser Ser Glu Tyr Asp Val Asp Gly Val Val Asp 

325 330 335 

Glu Pro Asn Phe Asp Val Gin Glu Gin Lys Pro Asn His Leu Gly Leu 
340 345 350 

15 Leu Met Tyr Val Asp Arg Phe Lys Glu Arg Leu Pro Met Gin Gin Gin 
355 360 365 

Ser Leu Pro He Lys Asp Glu He Met He Ala Asn Leu Asp Phe Thr 

370 375 380 

Arg Lys Arg Lys Pro Ala Asp Glu Leu Thr Phe Leu Met Asp Gin Lys 
20 385 390 395 400 

He Tyr Thr Cys Glu Cys Leu Gin Cys Pro His Ser Glu Leu Arg Asn 

405 410 415 

Gly Phe Gin Asp Arg Ser Ser Arg Asp Asn His Gin Leu Thr Cys Pro 
420 425 430 

25 Phe Arg Asn Ser Pro Gin Phe Gly Val Ser Asn Phe His Val Asp Glu 
435 440 445 
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Yal Lys Pro Val Val Phe Pro Gin Gin Tyr Ya! Gin Pro Lys Pro Ala 

450 455 460 

Ser Leu Pro lie Asn Gin Ala Pro Pro Ser Phe Asp Leu Ser Gly lie 
465 470 475 480 

5 Gly Yal Pro Glu Asp Gly Gin Arg Met He Asn Glu Leu Met Ser Phe 

485 490 495 

Tyr Asp Asn Asn lie Gin Gly Asn Lys Ser Ser Met Ala Ala Asn Val 

500 505 510 

Val Met Ser Lys Glu Gin Pro Arg Gin Gin Pro Ser lie Gin Gin Asn 
10 515 520 525 

Asn Tyr Leu His Asn Gin Gly He He Leu Asp Gly Asn He Phe Gly 

530 535 540 

Asp Thr Asn lie Ser Ala Asn His Ser Met Phe Pro Gin Gly Asp Arg 
545 550 555 560 

15 Phe Asp Gin Ser Lys Val Leu Thr Ser Pro Phe Asn Ala Gly Ser Asn 

565 570 575 

Asp Asn Phe His Phe Met Phe Gly Ser Pro Phe Asn Leu Gin Ser Thr 

580 585 590 

Asp Tyr Thr Glu Ala Leu Ser Gly He Thr Gin Asp Asn Met Pro Lys 
20 595 600 605 

Gin Asp Val Pro Val Trp Tyr 
610 615 
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